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COMPUTED TOMOGRAPHY APPARATUS COMPRISING A FADE IN DEVICE 
AT THE EM I TTER END, AND METHOD FOR OPERAT I NG SUCH A 
COMPUTED TOMOGRAPHY APPARATUS 

SPECIFICATION 

5 TITLE 

"METHOD FOR OPERATING A COMPUTED TOMOGRAPHY APPARATUS 
HAVING A DIAPHRAGM AT THE RADIATION DETECTOR" 

BACKGROUND OF THE INVENTION 

Field of the Invention 

10 The present invention concerns a method for operating a computed 

comput e r tomography apparatus with an x-ray radiator rotatable around a system 
axis, with an x-ray detector and with a radiator-side gating device that compr i sos 
has two opposite absorber elements that can be adjusted in a straight line, in 
particular that can be adjusted with regard to their separation from one another, 

15 for variable delimitation of the ray beam. Th e i nv e ntion a l so conc e rns a m e thod 
for op e rat i on of such a comput e r tomography apparatus, i n which an An 
examination subject is scanned und e r during rotation of the x-ray radiator and by 
m e ans of a translatory relative translational movement between the x-ray radiator 
and the examination subject in the direction of the system axis. 

20 Descriptio n off the Prior Art 

In an examination of an examination subject or a patient in an x-ray 
diagnostic apparatus, the examination subject is i ns e rt e d moved into an x-ray 
beam emitted by an x-ray source, and the radiation attonuation r e su l ting from this 
actuated by the subject is detected by an x-ray detector. The examination subject 

25 is thus located in the beam path between the x-ray r e c e iv e r source and the x-ray 
detector. The typical x-ray tubes used as x-ray radiators emit rad i at e x-ray 
radiation in a significantly larger solid angle than is necessary for examination at 
the patient. In order to prevent bb unnecessary radiation exposure at the patient, 
th e n e c e ssity thus e xists to gate out unnecessary x-rays are gated (blanked out) . 

30 For this, in conventional x-ray apparatuses it is known to apply dispose a radiator- 
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side gating device immediately after the x-ray radiator in the beam path , which . 
Such gating device is also designated as a primary beam diaphragm. For 
example, such a primary beam diaphragm, with diaphragm plates wh i ch that can 
be moved opposite to one another as absorber elements, is known from EP 0 187 
5 24&-A4- European Application 0 187 245 . 

In comput e r computed tomography apparatuses with multi-row x-ray 
detectors, a detector-side beam diaphragm (or a beam diaphragm near to the 
detector) that is mounted in the beam path between the patient and the x-ray 
detector is also frequently used in addition to a radiator-side gating device that is 

10 arranged in the beam path between the x-ray radiator and the patient. It is 
thereby possible to shad e shadow one or more detector rows of the plura li ty of 
multiple detector rows pr e s e nt and to use the remaining detector rows as active 
detector rows. S i nco, in a computer tomography apparatus (in particu l ar in such a 
comput e r tomography apparatus of tho third generation), tho x ray d e t e ctor 

15 rotates around tho pat i ent togothor w i th the x ray rad i ator mount e d on a gantry 
(rotating frame), the contro l and/or regulat i on dov i co is normal l y curved i n th e 
a zimutha l d i rection. In adaptat i on to this geom e try, in part i cular in ordorto roalizo 
a constant separat i on, a det e ctor s i d e diaphragm d i Gc l ocod in BE ^ 12 26 861 C2 
for a computer tomography apparatus is fach i onod with arc shaped diaphragm 

20 platos. 

With regard to th o radiator side diaphragm, th e obj e ctive e xists that this 
on l y passes such rays which can a l so actua ll y bo d o toctod by tho x ray detector 

(and in particular by i ts active d e tector rows). Othor x rays would only 

unnocossar il y pon e trato the patient and unnocossarily increas e tho rad i at i on 

25 oxposuro. Sinco tho mu l ti row x ray dotoctor arrays in computer tomographs are 
normally oquippod w i th orthogona l rows and columns of detector elements, with 
regard to the pr i mary beam diaphragm tho objoct i vo exists to gate an e xactly 
r e ctangu l ar ray b e am. — Given flat or planar diaphragm platos or absorb e r 
olomonts, th i s is not porfoct l y possib l e duo to different ooparat i ono of tho x rays of 

30 tho ray beam, rospoctivoly measur e d from the focus of tho x ray radiator to the 
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pemt — of — i mpact — ef» — the — d i aphragm — p l at e . Te — pr e v e nt — corr e spond i ng 

d i sadvantag e ous e dg e e ff e cts i n th e gating, i n US 6,396,902 B2 an x - ray 
co l limator is sp e c i fi e d i n wh i ch a plural i ty of s li ts of different but r e sp e ct i v e ly 
constant width ar e introduced in a carr ie r or baso body, whoroby th e carr ie r body 
5 i s curv e d such that the gat i ng s l its are also curvod. Via tho curvatur e of th e s l its, i t 
shou l d bo onsurod that a ray b e am e xactly r e ctangular i n cross s e ct i on is gat e d 
on the X ray d e tector 

For diff e r e nt examinat i on m e thods, in order to be abl e to operat e w i th 
diff e r e nt numb e rs of act i ve detector rows or with an x ray boam gat e d at diff e rent 
10 w i dths i n th e dir e ction of th e patient ax i s, giv e n tho x ray 

Such a collimator is known from US United States Patent No. 6,396,902 82 
the entire bearing body produc e d from composed of x-ray-absorbing material 
must be moved. Accord i ng to th e l ocal d i sc l osur e , this This occurs via by rotation 
of the bearing body, which is why the bearing body is also curved around a 
15 second axis. In order to thereby also be able to bring another diaphragm slit into 
the matching position, the rotation axis would have to be located at the height of 
the focus of the x-ray radiator. This is at best possible with very large mechanical 
effort. 

Alternatively, the rotated bearing body would have to be readjusted into the 
20 correct position via a shifting movement, which is likewise very elaborate. 
Moreover, the production of a bearing body curved around two axes is expensive 
l i k e wis e conn e ct e d with l arg e expend i tur e, wh e r e by because this must also stiH be 
produced from x-ray-absorbing material, meaning from a material with a high 
atomic number. 

25 Mor e ov e r, what i s d i sadvantag e ous from A further disadvantage of the x- 

ray collimator known from US United States Patent No. 6,396,902 B2 is that only 
a finite number of slits of discrete width can be applied or, respectively, introduced 
on or in the bearing body. 
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Th e i nvent i on is b a s e d on th e obj e ct to spoo i fy a comput e r tomography 
apparatus with a radiator - sid e gat i ng d e vic e which e xh i b i ts mor e fl e x i b le gating 
possib i l i ties and which can bo s i multan e ously b e produced with le ss e xp e nd i tur e . 
A m e thod for op e rat i on of such a computer tomography apparatus shou l d a l so b e 
5 sp e cifi e d. 

Th e obj e ct w i th r e gard to the apparatus i s ach i ovod according to th e 
inv e ntion w i th r e gard to th e computer tomography apparatus cit e d abovo i n that 
the absorber ele m e nts e xh i b i t a curv e d shap e , and that th e gating devic e 
compr i s e s an adjustment d e v i c e that acts on th e absorber el e m e nts such that th e 
10 absorb e r ele ments can be movod perpendicu l ar to thoir l ong i tudinal d i r e ct i on, in 
particular can bo adjusted [d i splaced] r e lat i v e to on e anoth e r. Th e e l e m e nts can 
i n particu l ar b e mov e d i n a dir e ction paral le l to th e syst e m ax i s. — The absorb e r 
e lem e nts e xhib i t th e curv e d shapo i n part i cu l ar on th ei r out e r contour do l im i ting 
th e X ray b e am, i .e. for exampl e on an e dge form i ng a d i aphragm s li t. 

15 Th e i nv e ntiv e computer tomography apparatus has th e advantago that th e 

slit w i dth i s cont i nuous l y or fr ee ly s e l e ctab le betwe e n the curved absorb e r 
ele m e nts or d i aphragm jaws [ch ee ks], and thus the s li c e thickn e ss adjustab le at 
th e comput e r tomography apparatus can a l so assume non d i scroto va l ues. W i d e 
d e t e ctor rows can also b e on l y part i a l ly i rrad i at e d, and thus slic e s that are thinn e r 

20 than th e w i dth of tho dotoctor e l em e nts ar e also possibl e in a simp l e mann e r. 

Moreover, the gat i ng dov i co of tho invent i v e comput e r tomography 
apparatus r e qu i r e s absorb e r ele m e nts that ar e nec e ssari l y curv e d on l y in on e 
dir e ction or in on e plan e and that thus e xhibit, for e xampl e , a shape as i s created 
g i v e n b e nd i ng of a p l at e around a stra i ght edg e (for examp l e "banana shapo"), 
25 Th e gat i ng dev i c e can thus a l so bo produced s i mp l y. 

The variation, cont i nuous to th e gr e at e st poss i bl e e xt e nt, of tho s li t w i dth or 
th e oollimat i on width poss i b le in th e comput e r tomography apparatus according to 

the invent i on a l lows as alr e ady mention e d a free so l oction of the s l ic e 

th i ckn e ss and a fl e xib le selection of the activ e rows of detector elements. 
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HowQvor, a r e adjustment of th o diaphragm sott i ng g i v e n a chang e of th e focus 
s i ze i n th e x - ray r e ceiv e r occurr i ng during the op e ration i s moreover also st il l 
possib le . 

According to a pr e f e rr e d e mbod i ment, tho absorber olomonts can b e 
5 mov e d ind e p e nd e nt of on e anoth e r. It is th e r e with in particular possible to mov e 
the absorb e r e l e m e nts not only opposite one another, but rath e r also concurr e nt l y 
in one and tho samo direction. For examp le , a diaphragm r e adjustm e nt is th e r e by 
a l so poss i blo given a variat i on of th e focus position in th e diaphragm rays 
occurr i ng during th e operation (foca l spot tracking). This means that th e e ntir e 

10 s li co can also bo sh i fted i n tho z direction with a constant sl i ce width. Moroovor, a 
dynam i c variation of tho co l limat i on width i s therew i th poss i ble, whereby (for 
e xamp le ) an unwant e d ov e r - rad i ation at th e b e ginn i ng and at th e e nd of a spira l 
scan can b e r e duc e d, i n that on e of the absorb e r e l e m e nts i s still c l osed at the 
b e g i nning of the scan and is on l y op e n e d at th e b e ginn i ng of the scan with the 

15 b e g i nning of tho trans l atory pat i ent bed movement i n tho direction of the syst e m 
axis. Th e sam e i s corr e spond i ng l y true i n revers e for th e end of th e scan. 

Th e adjustm e nt d e v i c e for each of tho absorber ele m e nts compris e s a 
s e parat e adjustm e nt m e ans, wh e r e by the adjustment m e ans are preferab l y 
fashion e d for a l inear mov e ment of tho app e rtain i ng absorb e r element. V i a such a 
20 li n e ar movem e nt, it is e nsur e d in an advantageous mann e r that sections of th e 
curv e d absorb e r ele m e nt matching one another also st i ll l i e opposite on e another 
aft e r a r e lative mov e m e nt in th e d i rect i on of the system ax i s. 

With particular advantage, the adjustment moans comprise a (preferably 
mutua l ) l i n e ar guide as we l l as, r e sp e ct i vely, a dr i v e m e ans [actuator] acting on 
25 the absorber elements. 

As an a l ternat i ve to th i s, the adjustment means respect i ve l y comprise a 
li near meter, for exampl e with a corr e sponding resp e ctiv e gu i d e . 



Th e curvature of th e absorb e r e l e m e nts runs in particu l ar i n a p l an e 
perp e ndicu l ar to th e system axis. Tho curvature i n particu l ar exh i b i ts the shap e of 
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a circu l ar arc whos e c e nt e r point l i e s i n the focus of th e x ray radiator. — I d e ntica l 
d i stanc e s b e tw ee n th e focus and a l l ray - d el im i ting e dg e r e g i ons of tho absorb e r 
elements are ther e by ach i eved i n a simpl e mann e r. 

According to anoth e r advantageous ombod i mont, th e curvatur e radii of the 
5 absorb e r oiomonts differ from on e another by a va l u e of 0.5 % to 10 % from th e 
inten/a l . Th e fo l low i ng advantag e r e sults from this: i n ord e r to enable a hundred - 
perc e nt c l osur e of th e diaphragm, du e to fin i sh i ng to l eranc e s i t i s norma ll y not 
suffici e nt that tho absorb e r e l e m e nts contact on l y on stop [sic]. Rath e r, they must 
at l e ast s li ght l y overlap, v i ewed i n tho d i rect i on of the x ray b e am. — Such an 
10 over l apping i s possib l o i n an advantageous manner without scraping g i v e n 
different curvature rad ii . 

Th e obj e ct w i th r e gard to th e method is ach ie ved according to th e inv e nt i on 
with r e gard to th e m e thod cited above i n that, to pr e vent an unnocossary radiation 
e xposur e for the exam i nation subject, tho gat i ng devic e is op e rat e d with absorb e r 
15 oiomonts opened to d i ff e r e nt w i dths w i th regard to a c e nt e r b e am of th e view i ng 
fi e ld of th e x - ray d e tector. 

I t i s th e r e by poss i b le , in particu l ar in an advantageous mann e r, to prevent 
an ov e r - rad i ation of the pat i ent at tho beg i nn i ng and at th e e nd of a scan 
movomont or a scan ( i n particular a sp i ral scan), i n that th e gating dev i c e i s 
20 adjust e d quasi - asymm e tr i ca ll y. 

SUMMARY OF THE INVENTION 

An obiect of the present invention is to provide a method for operating a 
computed tomography apparatus having a beam-gating diaphragm disposed near 
and preceding the radiation detector, wherein over-radiation of the patient at the 
25 beginning and at the end of a scan are avoided. 

The above obiect is achieved in accordance with the present invention in a 
method for operating a computed tomography apparatus wherein the movable 
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elements of a beam-gating diaphragm disposed preceding the radiation detector 
are adiusted in an asymmetrical manner. 

According to the invention, this object is achieved by a method for 
operation of a computed tomography apparatus with a radiator-side gating device 
5 having absorber elements exhibiting a curved shape. The gating device has an 
adiustment device that acts on the absorber elements such that the absorber 
elements can be moved perpendicularly to their longitudinal direction, so they can 
be adiusted (displaced) relative to one another. The elements can be moved in a 
direction parallel to the system axis. The absorber elements exhibit the curved 

10 shape at their outer contour that delimits the x-ray beam, i.e. for example at an 
edge forming a diaphragm slit- 
To prevent unnecessary radiation exposure for the examination subiect, the 
gating device is operated in accordance with the inventive method with absorber 
elements opened to different widths with regard to a center beam of the active. 

15 (i.e. radiation detecting) surface of the x-ray detector. This prevents over-radiation 
of the patient at the beginning and at the end of a scan movement of a scan (in 
particular a spiral scan), by allowing the gating device to be adiusted guasi- 
asvmmetricallv. 

For example, before the beginning and/or after the end of the scan 
20 movement, in particular the relative movement, one of the absorber elements is 
positioned in a closed position and the other absorber element is positioned in an 
open position. 

After the beginning of the scan movement, in particular the relative 
movement, the absorber element located in the closed position is preferably 
25 opened in synch with the scan movement, in particular with the relative 
movement. 

It is likewise possible that, before the end of the scan movement (in 
particular the relative movement), one of the absorber elements located In the 
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open position is closed in synchronization with the scan movement, in particular 
with the relative movement. 

A dynamic variation of the collimation width is thus effected with the gating 
device. 

5 In an advantageous manner, the slit width is continuously or freely 

selectable between the curved absorber elements or diaphragm jaws, and thus 

the slice thickness that is adjustable at the computed tomography apparatus can 
assume non-discrete values. Wide detector rows can be only partially irradiated, 
and thus slices that are thinner than the width of the detector elements are also 
10 possible in a simple manner. 

Moreover, the gating device reguires absorber elements that are 
necessarily curved only in one direction or in one plane and thus exhibit, for 
example, a shape as is created given bending of a plate around a straight edge 
(for example "banana shape"). The gating device can thus also be produced 
15 simply. 

The variation that is continuous to the greatest possible extent, of the slit 
width or the collimation width possible in the computed tomography apparatus 
allows - as already mentioned - a free selection of the slice thickness and a 
flexible selection of the active rows of detector elements. However, a 
20 readiustment of the diaphragm setting given a change of the focus size in the x- 
rav receiver occurring during the operation is still possible. 

Since the absorber elements can be moved independently of one another, 
it is possible to move the absorber elements not only opposite one another, but 
also concurrently in the same direction. For example, a diaphragm readiustment 
25 is possible given a variation of the focus position in the diaphragm rays that 
occurs during the operation (focal spot tracking). This means that the entire slice 
can also be shifted in the z-direction with a constant slice width. Moreover, a 
dynamic variation of the collimation width is possible, whereby (for example) an 
unwanted over-radiation at the beginning and at the end of a spiral scan can be 
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reduced, by one of the absorber elements remaining closed at the beginning of 
the scan and only being opened at the beginning of the scan with the beginning of 
the translational patient bed movement in the direction of the system axis. The 
same is true in reverse for the end of the scan. 

5 The adjustment device for each of the absorber elements indicates a 

separate adiustment unit, whereby the adiustment units are preferably fashioned 
for linear movement of the appertaining absorber element. With such a linear 
movement, it is ensured in an advantageous manner that sections of the curved 
absorber element matching one another still lie opposite one another after a 
10 relative movement in the direction of the system axis. 

Each adiustment unit has a (preferably mutual) linear guide as well as a 
drive acting on the absorber elements. 

As an alternative, each adiustment unit can have a linear motor for 
example with a corresponding guide. 

15 The curvature of the absorber elements proceeds in a plane perpendicular 

to the system axis. The curvature in particular exhibits the shape of a circular arc 
whose center point lies in the focus of the x-ray radiator. Identical distances 
between the focus and all ray-delimiting edge regions of the absorber elements 
are thereby achieved in a simple manner. 

20 According to another embodiment, the curvature radii of the absorber 

elements differ from one another by a value of 0.5 % to 10 % from the interval. 
The advantage that results from this is to enable a hundred-percent closure of the 
diaphragm, because due to finishing tolerances it is normally not sufficient for the 
absorber elements to cease movement upon coming into contact with stop. 

25 Rather, they must at least slightly overlap, viewed in the direction of the x-ray 
beam. Such an overlapping Is possible in an advantageous manner without 
scraping as a result different curvature radii. 
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Th e i nv e nt i on i s subs e qu e ntly e xp l ain e d in deta il us i ng thr ee e x e mplary 
e mbodiments and by m e ans of Figur e s 1 through 7 (sch e matic on l y i n part). 
Th e r e by shown ar e : 

Fig. 1 i n partial l y p e rsp e ct i v e , part i ally b l ock d i agram r e pr e s e ntation, CT 
5 apparatus compr i sing a gat i ng d e v i c e according to the invent i on, 

Fig. 2 a known gating d e vic e . 

Fig. 3 th e gat i ng d e v i c e of th e CT apparatus of F i gur e 1 i n a schemat i c 
r e pr e s e ntat i on, wher e by the function of th e gat i ng d e v i ce i s 
i llustrat e d i n p e rsp e ctiv e , 

10 F i g. 4 th e gat i ng devic e of F i gur e 3 according to a f i rst e x e mp l ary 

e mbodim e nt i n d e t ail , 

F i g. 5 th e gating d e vic e of Figur e 3 according to a s e cond exemplary 
e mbodim e nt i n porspoct i vo roprosontation. 

F i g. 6 tho gat i ng d e v i c e of Figur e 5 in a cross s e ct i on r e pr e s e ntation, and 

15 Fig. 7 tho gat i ng dov i co of F i gure 3 according to a third e x e mplary 

ombod i mont i n deta i l. 

DESCRIPTION OF THE DRAWINGS 

Figure 1 schematically illustrates the basic components of a computed 
tomography apparatus operable in accordance with the inventive method. 

20 Figure 2 schematically illustrates the structure and operation of a 

conventional radiation detector-proximate beam-gating diaphragm. 

Figure 3 schematically illustrates the radiation detector-proximate beam- 
gating diaphragm of the CT apparatus of Figure 1 . operable in accordance with 
the inventive method, in a perspective view. 
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Figure 4 is a sectional view through a first embodiment of the diaphragm of 
Figure 3. operable in accordance with the inventive method. 

Figure 5 is a perspective view of a second embodiment of the diaphragm of 
Figure 3, operable in accordance with the inventive method. 

5 Figure 6 is a sectional view of the second embodiment of the diaphragm 

shown in Figure 5, operable in accordance with the inventive method. 

Figure 7 is a perspective view of a third embodiment of the diaphragm of 
Figure 3. operable in accordance with the inventive method, 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 A CT apparatus of the 3fd third generation is shown in Figure 1 in r e l e v a nt 

section. Its m e asur e m e nt data acguisition arrangement compr i s e s includes an x- 
ray radiator 2 with a gating device 3 positioned in front of it, near the source, and 
an x-ray detector 5, fashioned as a laminar array of a p l ura li ty number of rows and 
columns of detector elements (one of these is designated with 4 in Fig. 1 ), with an 

1 5 optional beam diaphragm (not exp li cit l y shown) positioned in front of sa\4 the x-ray 
detector 5, close to the detector 5. For reasons of clarity, in Figure 1 only 4 four 
rows of detector elements 4 are shown; however, the x-ray detector 5 can 
compr i s e have further rows of detector elements 4, optionally also with different 
widths b. 

20 The x-ray radiator 2 with the gating device 3 on the one side and the x-ray 

detector 5 with its beam diaphragm on the other side are mounted opposite one 
another on a rotary frame (gantry) (not e xplic i tly shown), such that a pyramidal x- 
ray beam emitted by the x-ray radiator 2 in the operation of the CT apparatus 1 
and gated by the adjustable gating device 3 (the ray beams of which x-ray beam 

25 are designated with 8) imp i nges on strikes the x-ray detector 5. By means of the 
gating device 3 and. if applicable, by means of the detector - prox i ma l detector- 
proximate beam diaphragm, a cross-section of the x-ray beam is th e r e by adjusted 
such that only that region of the x-ray detector 5 is uncovered (exposed) that can 
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be directly fRet struck by the x-ray beam. In the operating mode illustrated in 
Figure 1, th i s [s i c] there are four rows of detector elements that are designated as 
active rows. If applicable, further existing rows are covered by the dotector - 
proxima l detector-proximate beam diaphragm and are therefore not active. The 
5 gating device 3 th e r e by primarily serves to prevent amounts to th e i mportanc e 
[s i c] of pr e v e nting an unnecessary radiation exposure of the examination subject, 
in particular a patient, I n that bv keeping rays that otherwise do not arrive at the 
active rows ar e a l so k e pt away from the examination subject or patient. 

The rotary frame can be disp l ac e d i n rotat i on rotated around a system axis 
10 Z by means of a drive unit d e v i ce (not shown) . The system axis Z fyns is parallel 
to the z-axis of a spatial rectangular coordinate system shown in Fig. 1 . 

The columns of the x-ray detector 5 likewise ftm proceed in the direction of 
the z-axis, while the rows (whose width b is measured in the direction of the z-axis 
and is, for example, 1 mm) run transvers e proceed to the system axis Z ef^ 
1 5 resp e ct i v e ly, and the z-axis. 

In order to be able to bring the examination subject, for example the 
patient, into the beam path of the x-ray beam, a b e aring support device 9 is 
provided that can be shifted parallel to the system axis Z, thus in the direction of 
the z-axis, and in fact such that a synchronization exists between the rotat i on 
20 rotational movement of the rotary frame and the trans l at i on translational 
movement of the bear i ng support device 9 in th e sens e that with the ratio of 
translation speed to rotation speed is constant , wher e bv th i s . This ratio is 
adjustable I n that bv setting a desired value selected for the infeed h of the 
b e ar i ng support device 9 per rotation of the rotary frame. 

25 A volume of an examination subject located on the bearing support device 

9 can thus be examined in the course of a volume scanning , wher e by th e . The 
volume scanning is effected in the form of a spiral scann i ng scan in the sense 
that, under during rotation of the rotary frame and simultaneous translation of the 
b e ar i ng support device 9 per rotation of the rotary frame, a p l ural i ty number of 
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projections '\s are acquired from various projection directions. G i v e n During the 
spiral scan scann i ng , the focus F of the x-ray radiator 2 moves on a spiral track S 
re l ative l y relative to the bear i ng support device 9. A sequence scan is also 
possible as an alternative to this spiral scan. 

5 The measurement data, read out in parallel during the spiral scan from the 

detector elements 4 of each active row of the detector system 5 and 
corresponding to the individual projections, are subjected to a digital-analog 
conversion in a data processing unit 10, and are serialized and transferred to an 
image computer 11 which shows the result of an image reconstruction on a 
10 display unit 16, for example a video monitor. 

The x-ray radiator 2, for example an x-ray tube, is supplied with the 
necessary voltages and currents by a generator unit 17 (optionally likewise 
mutually rotating). In order to be able to adjust this to the respectively necessary 
values, a control unit 18 with keyboard 19 that allows the necessary adjustments 
15 is associated with the generator unit 1 7. 

Th e oth e r All operation and control of the CT apparatus 1 aiso ensues by 
means of the control unit 18 and the keyboard 19, which i s il lustrat e d in that with 
the control unit 18 is connected with the image computer 1 1 . 

Among other things, the number of the active rows of detector elements 4 
20 (and therewith the position the gating device 3 and of the optional d e t e ctor- 
proximal detector-proximate beam diaphragm) can be adjusted, for which purpose 
the control unit 18 is connected with adjustment units 20 or, r e sp e ct i v el y, and 21 
associated with the gating device 3 and the optional d e t e ctor - prox i ma l detector- 
proximate beam diaphragm. Furthermore the rotation time that the rotary frame 
25 requires for a complete rotation can be adjusted , which i s il lustratod in that a by 
means of the drive unit 22 associated with the rotary frame is being connected 
with the control unit 18. 

4fi-Figure 2 , i t i s shown wh i ch shows the gating that results g i v e n with a 
known gating device 3A with two separate absorber elements 30A, 31 A. Shown 
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is an x-ray beam with edge rays 8A which that emanates from a focus F of an x- 
ray radiator 2 A. 

Both edge rays 8A emanating from the focus F and passing the (in this 
Figure 2) rear absorber element 30A respectively cover a distance d2 from the 
5 absorber element 30A. In contrast to this, the comparable distance d1 in the 
indicated central ray 36 is less than in the edge rays 8A. This is corr e spond i ngly 
also true for the edge rays on the opposite side of the slit 32A. The result is that 
an x-ray beam whose outer contour 34A is not rectangular is gated on the x-ray 
detector 5A with its individual detector elements 4A shown in cross-section. In 

10 order to fully il l uminato irradiate all detector elements 4A of the detector row (with 
its width b) ill um i nated hero , the outer contour 34A must be set such that its width 
B2 at the edge approximately corresponds to the width b of the detector row. As a 
result of the different distances di 5^ d2, a larger width B1 of the outer contour 34A 
of the x-ray beam then results in the middle of the detector row. The portion of the 

15 x-ray beam occurring in this barrel-shaped region (here shown exaggerated, but 
nevertheless disturbing with regard to the radiation dose) is ultimately not used. 

The gating device 3 of the CT apparatus 1 according to the invention 
according to Figure 1 is illustrated in Figure 3 in a schematic representation and 
perspective view. The gating device 3 compr i s e s has two curved absorber 

20 elements 30, 31, between which a slit 32 is formed that can pass the x-rays 
emanating from the focus F of the x-ray radiator 2. The absorber elements 30, 31 
(produced from heavy metal, for example from tungsten and/or frem tantalum) are 
curved in a circular arc, wh e r e by with the middle point of the circular arc iies Iving 
in the focus F of the x-ray radiator 2. It is thereby ensured that the s e paration, 

25 both respective spacinqs of the edge rays 8 and of a central ray 36 respectively 
measured from the focus F to the absorber elements 30 (or 31), respect i v el y 
e xhibits exhibit the same value d. In an advantageous manner, i t i s th e reby 
achi e v e d that this causes the x-ray beam gated ob by the x-ray detector 5 e xh i b i ts 
to exhibit in cross-section a rectangular outer contour 34 whose constant width B 

30 can be p e rf e ct l y preciselv adapted to the width b of one or more detector rows. 
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Both absorber elements 30, 31 can be moved or driven ind e pend e nt 
independently of one another, i n particular a l so running in parallel or opposite, 
which is indicated by corresponding double arrows 40, 41 in Figure 3. 

Ifi-Figure 4 , it is shown shows how the gating device 3 (shown eoly 
5 schematically} i n tho Figur e can be accommodated in a common housing 50, 
together with a filter device 45 with one or more (copper) spectral filters 46 (with 
drive element 47 belonging to the filter changer) and with a wedge filter 48 serving 
for the variable attenuation of the x-ray beam. The housing 50 compris e s has an 
entrance opening 51 on the side of the focus F and an exit opening 52 on the 
10 opposite side. 

Moreover, Figure 4 i t i s shown that shows a separate adjustment m e ans 
unit 60 OF and 61 is prosont for each of the absorber elements 30, 31 , with which 
adjustment means 60 or, rospoct i vo l y, 61 the absorber elements 30, 31 can be 
moved linearly, i nd e p e nd e nt independently of one another. In the exemplary 

15 embodiment of Figure 4, the first adjustment m e ans unit 60 for one of the 
absorber elements 30 compr i s e s includes a first drive m e ans 62 fashioned as a 
step motor, which drive m e ans 62 acts on one of the absorber elements 30 via a 
first transmission §eaf 63 and via a first toothed belt 64. For the other absorber 
element (31 t (not visible in Figure 4). a second drive m e ans 67 (likewise fashioned 

20 as a step motor) and a second geaf transmission 68 is [s i c] are correspondingly 
present in the second adjustment means unit 61. Both drive m e ans units 62, 67 
act (for example via different spindle guides) on the two absorber elements 30, 31 
moving linearly in the z-direction on on e and the same linear guide 65. 

The gating device 3 according to Figure 3 is r e produc e d shown in Figure 5 
25 in a perspective representation according to a second exemplary embodiment. 
The special banana-like shape of the diaphragm backs 30, 31 is better visible in 
Figure 5. Moreover, it r es u l ts fr om can be seen in Figure 5 that the common 
linear guide 65 can compris e have a left-side first track 65A as well as a right-side 
second track 65B. 
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The gating device 3 of Figure 5 is explained again in Figure 6 in a cross- 
section representation in the z-direction. Th e r e in it i s in part i cu l ar v i sibl e In Figure 
6 It can be seen that the absorber elements 30, 31 are slightly displaced relative 
to one another in the height direction y, essentially corresponding to the direction 
5 of the radiated x-ray beam, in order to prevent a passage of x-ray radiation 
( cond i t i ona l upon dependent on finishing tolerances) given a complete closing of 
the gating device 3. 

In order to be able to execute the overlap of the absorber elements 30, 31 
without friction, it is advantageous that the curvature radii of the absorber 
10 elements are slightly different. For example, these are 197 mm or, rospoctiv el y, 
and 200 mm . respectivelv . 

A third exemplary embodiment of the gating device according to Figure 3 is 
shown in detail in Figure 7. This exemplary embodiment is essentially identical to 
the exemplary embodiment according to Figure 5, how e v e r but differs from th i s i n 
15 that both bv the respective adjustment m e ans units 60, 61 for the absorber 
elements 30 or, r e sp e ct i v el y, and 31 compr i s e a first linear motor 71 with a guide 
and a second linear motor 72, likewise with corresponding guide. 

Instead of a linear guide, other linear adjustment possibilities can alse be 

used. 

20 With the gating device 3, in connection with a focus-phi-z r e gu l ation 

regulated control, it is possible to correspond i ng l y readjust a make appropriate 
adiustments to account for variation of the focus position or focus size in the x-ray 
radiator 2 w i th r e gard to jn the diaphragm adjustment. 

Although modifications and changes may be suggested bv those skilled in 
25 the art, it is the invention of the inventors to embodv within the patent warranted 
heron all changes and modifications as reasonably and properlv come within the 
scope of their contribution to the art. 
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